Rhodopsin(s) in eubacteria.
While the biochemical basis of photosynthesis by bacteriochlorophyll-based reaction centres in purple phototrophic Eubacteria and retinal-based bacteriorhodopsin in the Archaebacterium Halobacterium salinarium has been elucidated in great detail, much less is known about photosensory signal transduction; this is especially the case for Eubacteria. Recent findings on two different photosensory proteins in two different Eubacteria, which both show clear resemblances to the rhodopsins, will be presented. The photoactive yellow protein (PYP) from the purple phototrophic organism Ectothiorhodospira halophila probably functions as the photoreceptor for a new type of negative phototaxis response and has been studied in some detail with respect to its structural and photochemical characteristics. On basis of crystallographic an photochemical data it has been proposed that PYP contains retinal as a chromophore. However, we have unambiguously demonstrated that the PYP chromophore is different from retinal, in spite of the fact that PYP's photochemical properties show striking similarities with the rhodopsins. The cyanobacterium Calothrix sp. displays complementary chromatic adaptation, a process in which the pigment composition of the phycobilisomes is adjusted to the spectral characteristics of the incident light. In orange light the blueish chromophore phycocyanin is present, in green light the reddish phycoerythrin is synthesized. On the basis of the action spectrum of this adaptation process, we hypothesized that a rhodopsin is the photosensor in this process. In line with this, we found that nicotine, an inhibitor of the biosynthesis of beta-carotene (which is the precursor of retinal), abolishes chromatic adaptation. Direct proof of the involvement of a photosensory rhodopsin was obtained in experiments in which the chromatic adaptation response was restored by the addition of retinal to the cultures. The two photosensory proteins mentioned above represent the first examples of eubacterial photoreceptors that can be studied at a molecular level. Our current knowledge on these two proteins and their status as retinal proteins will be reviewed.